Casual message logging protocols [3] have several attractive properties: they introduce no blocking, send no additional messages over those sent by the application, and can never cause orphans to be created by crashes. Causal message logging, however, does require additional data to be piggybacked on application messages. The amount of such piggybacked data can become large.
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Specification
With the assumption that processes are piecewise deterministic, the only non-deterministic choices made during an execution concern the order in which each message is delivered to each process.
Hence The execution shown in Figure 1 Note that the channel graph of Figure  3 is tree-like. A dependency vector is a vector clock that is specialized to determine causal dependencies between delivery events occurring at different processes. Since in the piecewise deterministic model there is a one-to-one correspondence between delivery events and state intervals, dependency vectors can upon, as well as the highest receive sequence number of any message delivered by process q that process p depends upon. 1The~aper~on Manetho also mention I'eCOI'Chg determinants for nondeterministic internal events. FBL could be extended in a similar way but would need, like Manetho, to be executed on an operating system that allowed for the deterministic re-execution of nondeterministic internal event. 
